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النشاط البدين وجودة احلياة بني البالغني املصابني بالشلل السفلي يف أوديشا 
باهلند
�ش�نكر ج�ني�ص و �شيت�راجن�ن مي�رضا
abstract: Objectives: The complete rehabilitation of patients with spinal cord injuries (SCI) comprises both 
physical and psychosocial factors. This study therefore aimed to assess physical activity and quality of life (QOL) 
among paraplegic patients with SCI in Odisha, India. Methods: This cross-sectional prospective study was 
conducted between March 2010 and December 2013. All paraplegic patients treated at the Swami Vivekanand 
National Institute of Rehabilitation Training & Research in Odisha, India, during the study period who met the 
inclusion criteria were invited to participate in the study (n = 364). Structured face-to-face interviews were held 
with participants and QOL and physical activity were assessed using the abbreviated World Health Organization 
QOL instrument and the Physical Activity Scale for Individuals with Physical Disabilities, respectively. Results: A 
total of 84 people participated in the study (response rate: 23.1%). The mean age was 32.54 ± 10.75 years and 90.5% 
of the participants were male. Participants had a low mean metabolic equivalent score (18.18 ± 10.68 hours/day). 
Additionally, low mean scores were noted for the physical health, psychological well-being, social relationships and 
environment QOL domains (49.76 ± 18.74, 48.57 ± 17.04, 57.88 ± 17.04 and 49.85 ± 17.77, respectively). There was 
a strong positive association between levels of physical activity and all QOL domains (P <0.050). Physical activity 
and employment status were significant predictors of all QOL domains (P <0.001). Conclusion: Low physical 
activity levels and QOL were noted among the paraplegic subjects. Interventions promoting physical activity and 
employment may help to improve QOL among this patient group.
Keywords: Paraplegia; Spinal Cord Injuries; Quality of Life; Physical Activity; Rehabilitation; India.
اإىل تقييم  اإ�ش�ب�ت احلبل ال�شوكي تت�ألف من عوامل بدنية ونف�شية. تهدف هذه الدرا�شة  الت�أهيل الك�ملة ملر�ص  اإع�دة  الهدف:  امللخ�ص: 
الدرا�شة املقطعية  اأجريت هذه  الطريقة:  اأودي�ش� ب�لهند.  ال�شوكي امل�شلولني يف  اإ�ش�ب�ت احلبل  البدين وجودة احلي�ة بني مر�شى  الن�ش�ط 
االإ�شتب�قية بني م�ر�ص 2010 ودي�شمرب 2013. �شملت الدرا�شة جميع املر�شى امل�شلولني الذين مت عالجهم يف مركز �شوامي فيفيكن�ند الوطني 
لت�أهيل التدريب واالأبح�ث ب�لهند والذين تنطبق عليهم مع�يري االأ�شتم�ل )عدد 364(. مت اإجراء مق�بالت منظمة وجه� لوجة مع امل�ش�ركني 
ومت تقييم الن�ش�ط البدين وجودة احلي�ة عن طريق اأدوات جودة احلي�ة املخت�رضة ملنظمة ال�شحة الع�ملية ومقي��ص الن�ش�ط البدين لالأفراد 
امل�ش�بني ب�الإع�ق�ت اجل�شدية على التوايل. النتائج: �ش�رك جمموع 84 �شخ�ش� يف هذه الدرا�شة )معدل االأ�شتج�بة:%23.1(. متو�شط العمر 
ك�ن10.75 ± 32.54 �شنوات وك�ن %90.5 من امل�ش�ركني ذكورا. ح�شل امل�ش�ركون على نتيجة منخف�شة ملتو�شط مع�دل االأي�ص )10.68 ± 
18.18 �ش�عة/يوم(. مت مالحظة وجود متو�شط منخف�ص للنت�ئج يف جم�الت ال�شحة البدنية والنف�شية و العالق�ت االأجتم�عية وبيئة جودة 
احلي�ة )18.74 ± 49.76، 17.04 ± 48.57، 17.04 ± 57.88 و 17.77 ± 49.85، على التوايل(. ك�نت هن�ك عالقة اإيج�بية قوية بني م�شتوي�ت 
جم�ل الن�ش�ط البدين وجودة احلي�ة )P >0.050(. ك�ن الن�ش�ط البدين والو�شع الوظيفي متنبئ كبري جلميع جم�الت جودة احلي�ة )0.001< 
P(. اخلال�صة: مت مالحظة اأنخف��ص معدالت الن�ش�ط البدين وجودة احلي�ة بني االأ�شخ��ص امل�شلولني. كم� اأن التدخالت التى تعزز الن�ش�ط 
البدين والتوظيفي قد ت�ش�عد يف حت�شني جودة احلي�ة بني هذه الفئة من املر�شى.
مفتاح الكلمات: ال�شللالسفيل؛ اإ�ش�ب�ت احلبل ال�شوكي؛ جودة احلي�ة؛ الن�ش�ط البدين؛ اإع�دة الت�أهيل؛ الهند.
Physical Activity and Quality of Life among Adults 
with Paraplegia in Odisha, India
*Shankar Ganesh and Chittaranjan Mishra 
Advances in Knowledge 
- Low physical activity levels and quality of life (QOL) were noted among the studied individuals with spinal cord injuries (SCI) in 
Odisha, India. 
- The study found a strong positive association between physical activity and all domains of QOL. Furthermore, physical activity and 
employment status were significant predictors of all QOL domains.
Application to Patient Care
- The identification of variables affecting QOL is necessary to inform rehabilitation protocols for patients with SCI. Rehabilitation 
measures should address emotional, social and cognitive factors as well as physical rehabilitation in order to achieve better QOL for 
these patients.
- As the QOL of patients with SCI in the current study was found to be influenced by physical activity and employment status, initiatives 
to promote physically active lifestyles and re-employment among the SCI population should be encouraged.
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Advances in the medical management of spinal cord injuries (SCI) have reduced the severity of this disability and increased patient 
longevity.1 Following the completion of inpatient 
rehabilitation, most patients with SCI are discharged 
and are expected to resume their lives and find ways of 
coping with their disability.2 However, health and well-
being are best understood in terms of a combination 
of biological, psychological and social factors. As 
certain disabilities are permanent, including those 
associated with SCI, there is a need to identify factors 
affecting well-being which can be influenced by the 
rehabilitation team. Traditional health indicators 
provide a measure of the impact of disease but do 
not assess quality of life (QOL) in the context of an 
individual’s culture, value systems, goals, expectations, 
standards and concerns.3 Wilson et al. stated that QOL 
should be routinely assessed among individuals with 
SCI along with neurological and functional outcomes.4 
Subjective QOL is considered by some researchers to 
be the only relevant measure of QOL among individuals 
with SCI as it reflects their own perception of their 
well-being.5 The inclusion of QOL assessments in 
healthcare will promote a holistic treatment approach 
and encourage healthcare professionals to account for 
the personal perceptions and values of their patients. 
Hence, the evaluation of QOL is a crucial issue for 
future national health planning.
Very few studies have evaluated the QOL of SCI 
patients in India, where the estimated SCI prevalence 
is 236 per million.6 Gupta et al. found that patients 
with neurological illnesses, including SCI, reported 
impaired QOL in all domains of life; moreover, the social 
relationships domain of QOL was noted to adversely 
affect functional abilities.7 Singh et al. reported that 
gender, employment, mobility, autonomy, partner 
relations and social adjustment were associated with 
fair-to-good QOL scores among individuals with 
SCI in northern India.8 Tasiemski et al. compared 
life satisfaction and life values among SCI-affected 
individuals living in India, Vietnam and Sri Lanka; 
no significant relationships were observed between 
these variables.9 In an international cross-sectional 
study, Geyh et al. examined the QOL of SCI patients 
across six countries using five satisfaction items from 
the World Health Organization QOL (WHOQOL) 
assessment.10 The results indicated inter-country QOL 
differences that could not be explained by differences 
in demographic or lesion-related characteristics; 
future research in this area was hence recommended.10 
As little is known about the subjective differences in 
QOL among SCI patients with different backgrounds, 
this study aimed to determine physical activity levels 
and QOL among SCI patients in Odisha, India, and 
identify relationships between demographic/clinical 
data, physical activity levels and QOL.
Methods
This cross-sectional study was conducted between 
March 2010 and December 2013 at the Swami 
Vivekanand National Institute of Rehabilitation 
Training & Research in Odisha. During this period, a 
total of 364 paraplegic in- or outpatients with SCI of 
at least one year’s duration were invited to participate 
in the study. As physical function, independence 
and physical well-being is known to affect the QOL 
of quadriplegic patients to a greater extent than 
paraplegic patients, the study was limited to patients 
with paraplegia.11 Patients with thoracic and lumbar 
injuries and without mental health problems or 
medication usage that might affect their decision-
making skills were included. The exclusion criteria 
included patients with traumatic brain injury-
associated SCI, brachial plexus injuries and/or 
fractures of the extremities and systemic medical 
diseases that would restrict physical activity. 
Individuals who met these criteria were invited to 
participate in the study. Data were collected using 
surveys in combination with interviews to ensure 
uniformity in the research process.
Each subject participated in a structured face-
to-face interview which lasted an average of 45 
minutes. The interviews were conducted in Oriya, the 
regional dialect spoken in Odisha. All questions were 
translated from English to Oriya by two translators 
using back-translation methods. Interviews were 
conducted by one researcher while another monitored 
the proceedings. Demographic data and information 
on QOL and physical activity was collected during the 
interviews using questionnaires. The questionnaires 
were filled out by the researcher who conducted the 
interviews due to the lack of reading literacy amongst 
some of the participants. At the end of each interview, 
the interviewee was given the opportunity to clarify 
any doubts or ask questions. 
A custom-made Oriya-language survey with close-
ended questions was used to collect demographic 
data from participants, including age, gender, time 
since injury, marital status, level of education and 
employment status. For the purpose of the study, 
participants were categorised into age groups of five-
year intervals. Education level was recorded on a scale 
from 1–4 (1 = no education, 2 = primary education, 3 
= secondary education and 4 = university-level edu- 
cation). The employment and marital statuses of 
the participants before and after their injury were 
also noted. For statistical analysis, only post-injury 
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values were considered. Paraplegia was classified as 
either complete (categories A and B) or incomplete 
(categories C and D) according to the American Spinal 
Injury Association Impairment Scale (AIS).12 
Physical activity levels were measured using the 
Physical Activity Scale for Individuals with Physical 
Disabilities (PASIPD), which assesses the long-term 
effects of SCI on the health, functional ability and 
independence of persons with SCI.13 This scale has been 
found to have good test-retest reliability and criterion 
validity.14 Participants’ QOL was assessed using the 
abbreviated version of the WHOQOL assessment 
(WHOQOL-BREF).3 This international cross-
culturally comparable instrument measures QOL 
across four domains: physical health (pain/discomfort, 
energy/fatigue and sleep/rest), psychological well-
being (body image/appearance, negative feelings, 
positive feelings, self-esteem and thinking/learning/
memory/concentration), social relationships (person-
al relationships, social support and sexual activity) and 
environment (financial resources, freedom/physical 
safety/security, accessibility/quality of health/social 
care, home environment, opportunities for acquiring 
new information/skills, participation in/opportunities 
for recreation/leisure activities, physical environment 
e.g. pollution/noise/traffic/climate and transport).3 The 
WHOQOL-BREF assessment is currently the most 
accepted and established instrument to assess QOL 
among individuals with SCI.15 The instrument has 
shown good differentiation, content validity and test-
retest reliability.3 Based on an individual’s responses to 
the questionnaire, QOL is scored between zero (poor 
QOL) and 100 (high QOL). In addition, domain scores 
correlate at approximately 0.9 with those of the full 
version of the WHOQOL instrument.3 
Data were analysed using the Statistical Package 
for the Social Sciences (SPSS), Version 16 (IBM Corp., 
Chicago, Illinois, USA). A Pearson product-moment 
correlation coefficient analysis was used to identify 
relationships between QOL and physical activity, time 
since injury, age, gender, marital status, employment 
status, paraplegia severity and educational level. A 
multiple linear regression analysis with backward 
elimination was used to determine the significance of 
eight predictors (age, gender, education level, paraplegia 
severity, time since injury, employment status, physical 
activity and marital status) of QOL. For all analyses, a P 
value of <0.050 was considered significant.
Ethical approval for this study was granted from the 
Ethics Committee of the Swami Vivekanand National 
Institute of Rehabilitation Training & Research. 
Participation in the study was voluntary and informed 
consent was obtained from each participant. Due to 
the sensitive nature of the study, all participants were 
provided with the telephone number of the institute’s 
clinical psychologist for counselling services.
Results
A total of 84 individuals with SCI participated in the 
study (response rate: 23.1%). Of these, there were 76 
men (90.5%) and eight women (9.5%). The mean age 
was 32.54 ± 10.75 years (range: 15–60 years old). 
All of the participants used mechanical wheelchairs 
daily, were independent and needed no nursing. The 
post-injury employment rate of the participants was 
7.1% and the average time since the onset of their 
injuries was 26.73 ± 23.94 months. The descriptive 
characteristics of the participants are reported in 
Table 1. 
Participants reported a mean metabolic equivalent 
score of 18.18 ± 10.68 hours/day out of a possible 
Table 1: Demographic characteristics of individuals 






















Mean time since injury in months 
(range)
26.73 ± 2.39  
(12‒84)
*Paraplegia was classified as either complete (categories A and B) or 
incomplete (categories C and D) according to the American Spinal 
Injury Association Impairment Scale.12
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199.5 hours/day, suggesting that patients were 
physically active for a few hours during the day and 
a few days during the week. In the physical health, 
psychological well-being, social relationships and 
environment QOL domains, participants had mean 
scores of 49.76 ± 18.74, 48.57 ± 17.04, 57.88 ± 17.04 
and 49.85 ± 17.77, respectively. 
There was a strong association between levels of 
physical activity and the physical health (r = 0.819; 
P <0.050), psychological well-being (r = 0.776; 
P <0.050), social relationships (r = 0.706; P <0.050) and 
environment (r = 0.627; P <0.050) domains of QOL 
[Figure 1]. A weak correlation was found between 
employment status and the physical health (r = 0.262; 
P <0.050), psychological well-being (r = 0.277; P <0.050) 
and environment (r = 0.332; P <0.050) domains of 
QOL. No correlation was found between employment 
status and the social relationship domain (r = 0.144; 
P >0.050). There were moderate and weak associations 
between the time since injury and the physical health 
(r = 0.456; P <0.050) and psychological well-being 
(r = 0.277; P <0.050) domains of QOL, respectively. 
However, there was no significant relationship between 
the time since injury and the social relationships and 
environment domains. Paraplegia severity according 
to AIS scores was significantly related to all domains 
of QOL (r = 0.300; P <0.050). No association was 
found between QOL and age, gender, marital status or 
educational level [Table 2]. 
According to the multiple regression analysis, 
none of the predictors of QOL exceeded Bonferroni-
adjusted critical values [Table 3]. Time since injury 
Table 2: Correlations between quality of life* and demographic characteristics and physical activity† among individuals 
with spinal cord injuries in Odisha, India (N = 84)












Physical health 0.109 -0.157 0.456§ 0.561§ 0.267 0.164 0.033 0.819¶
Psychological well-being 0.142 -0.019 0.277¶ 0.358§ 0.277 0.156 0.019 0.776§
Social relationships 0.032 -0.500 0.195 0.466§ 0.144 0.007 0.138 0.706§
Environment 0.073 -0.048 0.198 0.330¶ 0.332 0.022 0.098 0.627§
QOL = quality of life.
*QOL was assessed using the abbreviated version of the World Health Organization QOL measure.3  †Physical activity was assessed using the Physical 
Activity Scale for Individuals with Physical Disabilities.13  ‡Paraplegia was classified as either complete (categories A and B) or incomplete (categories C 
and D) according to the American Spinal Injury Association Impairment Scale.12  §P <0.001. ¶P <0.050.
 
Figure 1A‒D: Scatter plots showing the relationship between physical activity* and (A) physical health, (B) psychological 
well-being, (C) social relationships and (D) environment domains of quality of life† among individuals with spinal cord 
injuries in Odisha, India (N = 84). 
*Physical activity was assessed using the Physical Activity Scale for Individuals with Physical Disabilities.13  †Quality of life (QOL) was assessed 
using the abbreviated version of the World Health Organization QOL measure.3 
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(t = 3.274; P <0.001), employment status (t = 2.383; 
P <0.001) and physical activity (t = 12.550; P <0.001) 
were strong predictors for the physical health domain 
components of QOL. Paraplegia severity (t = 2.215; 
P <0.050), employment status (t = 3.458; P <0.001) 
and physical activity (t = 7.778; P <0.001) were strong 
predictors of the psychological well-being domain 
components of QOL. Marital status (t = -2.482; 
P <0.001), employment status (t = 1.927; P <0.001) 
and physical activity (t = 9.340; P <0.001) significantly 
predicted the social relationships domain of QOL. 
Employment status (t = 3.480; P <0.001) and physical 
activity (t = 7.563; P <0.001) were the two predictors 
found to influence the environment domain of QOL. 
Discussion
Among the studied individuals with SCI, very low mean 
QOL scores were reported in comparison to normal 
mean scores for the physical health (49.76 ± 18.74 
versus 73.50 ± 18.10), psychological well-being (48.57 
± 17.04 versus 70.60 ± 14.00), social relationships (57.88 
± 17.04 versus 71.50 ± 18.20) and environment (49.85 
± 17.77 versus 75.10 ± 13.00) domains.16 The results of 
the current study are therefore consistent with previous 
research reporting poor QOL in patients with SCI. de 
França et al. evaluated QOL among 47 SCI patients 
(mean age: 42.95 years) using the WHOQOL-BREF and 
obtained mean scores of 58.59, 63.82, 68.79 and 55.20 
for the physical health, psychological well-being, social 
relationships and environment domains, respectively.17
A statistically significant and strong positive 
association between physical activity and all domains 
Table 3: Multiple regression analysis of variables 
predicting quality of life domains* among individuals 
with spinal cord injuries in Odisha, India (N = 84)
Variable B SE B B P value
Physical health <0.050
Constant 11.833 10.747 -
Age -0.214 0.882 -0.024














Education level -0.739 1.242 -0.042
Psychological well-being <0.050
Constant -17.585 11.844 -
Age -0.261 0.972 -0.029














Education level 0.269 1.368 0.015
Social relationships <0.050
Constant 28.532 12.371 -
Age -0.143 1.015 -0.018














Education level -2.798 1.429 -0.179
Environment <0.050
Constant -9.140 12.371 -
Age -0.487 1.075 -0.057














Education level 1.527 1.514 0.092
SE = standard error.
*Quality of life (QOL) was assessed using the abbreviated version of 
the World Health Organization QOL measure.3  †Physical activity was 
assessed using the Physical Activity Scale for Individuals with Physical 
Disabilities.13
Shankar Ganesh and Chittaranjan Mishra
Clinical and Basic Research | e59
of QOL was observed among the studied sample of 
SCI patients. The mean metabolic equivalent score 
of the participants was suggestive of a low level of 
physical activity among SCI patients in Odisha, 
indicating that patients were physically active for 
fewer hours per day and fewer days per week than 
highly-active individuals with physical disabilities 
(36.34 ± 15.28).18 Another study found that higher 
PASIPD scores (22.5 ± 14.8) were reported by individuals 
with physical disabilities who rated their level of 
physical activity as active/extremely active.13 Stevens et 
al. also demonstrated reduced physical activity among 
individuals with SCI.19 Low physical activity has been 
found to correlate strongly with QOL in patients 
with SCI.20 Previous studies have found that people 
with disabilities are less likely to engage in physically 
active lifestyles than those without disabilities.21,22 
Reasons for the low levels of physical activity among 
participants in the current study were beyond the 
scope of this study. However, architectural barriers 
(i.e. a lack of transportation facilities or wheelchair-
accessible environments), societal attitudes, climate, 
logistical issues (i.e. problems with wheelchairs), loss 
of motor function and a lack of knowledge about how 
to engage in physical activity may play decisive roles, 
along with psychological factors. 
Employment status was found to be a strong 
predictor of all domains of QOL in the current 
study. Critically, participants had a very low post-
injury employment rate. Unemployment and low 
income may result in financial difficulties, which is 
an important factor affecting the QOL of those with 
SCI.23 Financial hardships may also be associated 
with emotional problems.24 Harrison et al. found that 
only 8% of 222 SCI patients were employed following 
their injuries.25 Another study showed a considerable 
drop in employment rates after SCI.26 These studies 
indicated that unemployment rates were 10-fold 
higher among SCI patients compared with the general 
population.25,26 Access to place of work, employer 
attitudes and patients’ beliefs in their own abilities 
may influence the decision to resume employment 
following SCI.26 Singh et al. found that employment 
status was associated with a higher QOL among those 
with SCI living in India.8 Chapin et al. reported that 
SCI patients who had been successfully rehabilitated 
and were employed had a significantly higher QOL in 
all four domains.27 
In the current study, physical activity and 
employment status were found to strongly predict 
scores in the physical health domain of QOL. 
Reduced physical activity among individuals with SCI 
may be related to changes in metabolism.28 Among 
paraplegic individuals, 25% have a maximum oxygen 
consumption of 15 mL/kg/minute; the normal range 
is 34–61 mL/kg/minute for males and 30–42 mL/kg/
minute for females.29 This reduced maximum oxygen 
consumption is inadequate to meet the requirements 
of independent living.29 Furthermore, the total caloric 
intake per day for individuals with SCI is lower than 
that of the general population.28 These factors may 
result in increased fatigue during work-related or daily 
living activities.
Several studies have shown no relationship between 
the time since injury and QOL among individuals 
with SCI.30,31 In contrast, the current study identified 
a strong predictive relationship between the time 
since injury and the physical health domain of QOL. 
This could be attributed to a gradual reduction in pain 
and improvement in function over time. In a cross- 
sectional study, Saadat et al. compared the health-
related QOL of veterans and non-veterans with SCI 
in Iran and noted that better health-related QOL was 
associated with a longer period of time since the injury.32
Hu et al. found a significant difference between 
patients with complete and incomplete paraplegia 
with regards to the environment domain of QOL.33 
However, the results of the current study indicated 
that the severity of paraplegia significantly predicted 
and was associated with the psychological well-
being domain of QOL. The researchers hypothesise 
that this finding is a result of low self-esteem and 
negative feelings related to a lack of control over the 
environment due to the severity of the disability. Self-
efficacy and self-esteem have been found to correlate 
highly with participation and contribute to a better 
understanding of functioning, disability and health in 
those with SCI.34 Access to the environment has been 
shown to be related to neurological status, with the 
environment more accessible to individuals with mild 
impairment than to those with severe impairment.35
In the current study, marital status was a significant 
predictor of the social relationships domain of QOL. 
Married subjects may have been less satisfied with 
their lives, more anxious about their sex lives and felt 
pressured by their inability to function normally in 
the household. Reasons for not wanting or not having 
the courage to be sexually intimate may be related to 
physical problems, low sexual desire, low self-esteem 
and feelings of being unattractive.36 
The findings of this study indicate that rehabil-
itation should aim to improve QOL among individuals 
with SCI. This may be done by facilitating shared 
clinical decision-making to help individuals with SCI 
to achieve their preferences, adjust to their disability, 
improve their interpersonal relationships and rein-
tegrate within the community. The development of 
interventions and programmes to increase levels of 
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physical activity may also be effective in improving 
QOL among this population. Marital counselling, 
vocational rehabilitation training and creating 
job opportunities for those affected by SCI are 
important components of comprehensive rehab-
ilitation programmes.
There are several potential limitations to this study. 
The percentage of female participants was low, which 
may have adversely influenced the effect of gender 
on QOL. In addition, the study was restricted to 
participants who had undergone rehabilitation after 
SCI of at least one year’s duration. This may have 
affected the results; a longitudinal multicentre study 
found that individuals with SCI reported changes in 
the physical health domain of QOL during the first 
two years post-injury.37 In the current study, secondary 
complications of SCI (including pain, urinary tract 
infections, chronic illness and changes in bowel and 
bladder function) were not considered. Furthermore, 
the QOL instrument considers the level of function 
only at the time of assessment. Despite these 
limitations, the present study fulfilled its objectives in 
identifying key predictors of QOL among paraplegic 
individuals in a developing country. 
Conclusion
Rehabilitation for individuals with SCI should focus 
on aspects of all QOL domains, including physical 
health, psychological well-being, social relationships 
and environment. A strong positive correlation be-
tween physical activity and employment status with 
all domains of QOL was found among the studied 
group of individuals with SCI from Odisha. In light 
of these findings, programmes to increase physical 
activity and employment status among SCI patients 
are recommended. 
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